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We investigated the nature of preictal subjective phenomena and whether they had any effect on the seizure frequency in 95 adult
patients with medial temporal lobe epilepsy. Seventy-three (77%) patients indicated that they experienced seizure-provoking
factors. Ten patients (11%) had prodromas independent of auras, while auras occurred in 89%. Forty-four patients (46%) reported
that that they had tried to stop their seizures in the presence of prodroma or aura and this action had resulted in success at least
once. Twenty-one patients (22%) regularly tried to stop their seizures because this effort was often successful according to
their interpretation. Patients who reported that they could frequently inhibit their seizures had 1.8 ± 1.6 seizures/month, a
significantly lower mean seizure frequency than those 74 patients who did not do it regularly (4.6 ± 4.8 seizures/month, P <
0.001). Patients who reported regular experience in inhibiting intentionally their seizures more often had affective (P = 0.05)
and vertiginous auras (P < 0.01) as well as isolated auras (P < 0.05). Patients who experienced provoking factors showed the
same seizure frequency as those who did not. Our results suggest that intentional seizure inhibition had an impact on the severity
of drug-resistant epilepsy.
© 2003 BEA Trading Ltd. Published by Elsevier Ltd. All rights reserved.
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INTRODUCTION
Ninety-six percent of patients with medial temporal
lobe epilepsy (MTLE) have auras1 appearing some
seconds before the onset of ictal unconsciousness. Not
only auras (such as simple partial seizures without mo-
tor signs) but other warning signs or prodromas such
as headache or other non-specific feelings may pre-
cede the seizures, which can appear minutes or even
hours before the seizure starts2. Some patients asso-
ciate their seizures with certain provoking factors such
as menstruation, weather situations, or anxiety. The
avoidance of provoking factors can reduce the num-
ber of seizures demonstrated by Wolf and Okujava3.
In the presence of auras or prodromas2, 4, 20–60% of
patients suffering from epilepsy report that they can—
to some degree—successfully inhibit their disabling
seizures, most frequently complex partial seizures
(CPS).
Because of the diversity of epilepsy syndromes, lit-
tle is known about the real influence of provoking fac-
tors and of intentionally inhibiting seizures in regard to
seizure frequency. This is why we investigated patients
with MTLE who exclusively had hippocampal sclero-
sis (HS), but no other epileptogenic lesion. MTLE ac-
companied by HS is a unique, homogenous epilepsy
syndrome1, 5. Moreover, it is the most frequent chronic
focal epilepsy. By choosing this well-defined epilepsy
syndrome, we could avoid the influence of pathologi-
cal and localisation differences.
In the present study, dealing with a series of patients
with MTLE accompanied by HS, we investigated the
nature of preictal subjective phenomena and whether
they had any effect on seizure frequency.
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METHODS
We included adult patients who were consecutively
admitted to presurgical evaluation at our centres due
to pharmacoresistance and who had TLE associated
with HS. Our inclusion criteria were:
• presence of CPS characteristic of MTLE
• unilateral HS detected by high-resolution MRI.
We defined HS if both hippocampal atrophy and
increased signal intensity in the hippocampus
were present on T2 or FLAIR weighted MRI by
visual inspection. Patients with bilateral HS or
dual pathology (HS accompanied by other epilep-
togenic lesions) were excluded. The examinations
were made exclusively on 1.0 or 1.5 T S Magne-
tom MR machines. Sagittal T1, axial T2 as well
as coronal T1, T2 and proton density or FLAIR
sequences perpendicular to the long axis of the
hippocampus were made, which gave adequate
delineation of the temporal lobes.
There were 113 patients who met our inclusion cri-
teria.
The data regarding the patient’s age at the first un-
provoked seizure, the usual seizure frequency, and the
presence of generalised tonic–clonic seizures were de-
rived from medical records registered when admitted
to our inpatient clinics. In the inpatient units, all pa-
tients were asked about the nature of their auras and
whether they had auras which were not followed by
disabling seizures. We defined an aura as a subjective
phenomenon immediately preceding the CPS. Some-
times auras without proceeding CPS also occurred.
These cases were defined as isolated auras. According
to their nature, we categorised the auras into abdomi-
nal, affective (feeling anxiety or happiness), dysmnes-
tic (deja vu, jamais vu, flash back), olfactory, gusta-
tory, auditory and vertiginous auras.
All other subjective preictal phenomena except for
auras were not routinely registered at the admission. In
order to investigate these phenomena, all patients were
asked to fill out a questionnaire in the inpatient units
or the questionnaire was sent to them by post. The
questionnaire contained pre-formed and open ques-
tions on possible provoking factors, on prodromes and
about their experience in inhibiting auras. The specific
technique for seizure inhibition was not asked. These
questions were:
• Do you experience seizure-provoking factors
which could provoke your seizures? (for exam-
ple, menstruation, anxiety, alcohol, coffee, sleep
deprivation?)
• Could you describe their exact nature?
• Do you experience warning signs before the
seizures?
• Do these warning signs precede immediately the
seizures or also appear some minutes to hours be-
fore the seizure starts?
• If you have warning signs which precede the
seizures some minutes to hours, could you de-
scribe these warning signs?
• Have you experienced auras which were not fol-
lowed by seizures?
• Could you inhibit your seizures intentionally?
(never-once-seldom-frequently)
Eighteen patients did not return the questionnaire.
Thus, only 95 patients were included into the further
evaluation.
For the analysis of the categorical data, Fisher’s
exact or Chi-square tests were carried out. For con-
tinuous variables, the Mann–Whitney test was used.
Two-tailed error probabilities ≤0.05 were considered
to be significant.
RESULTS
The mean age of the patients was 37.8 (range 17–62)
years. There were 44 women and 51 men. The mean
age at onset was 13.1 years.
Seventy-three (77%) patients reported on seizure-
provoking factors. These factors were: stress situ-
ation in 57%, weather front in 25%, sleep depri-
vation in 18%, exhaustion in 15%, menstruation
in 15%, dysphoria in 5%, alcohol in 6%, coffee
in 3%, fever in 3% and rest state in 4% of all
cases.
Ten patients (11%) indicated that they had warning
signs some minutes to hours independent of auras. We
defined these signs as prodromas. They were: dyspho-
ria in four, headache in four and anxiety in two cases.
Auras occurred in 85 patients (89%). The most fre-
quent aura types were: abdominal sensations in 63%,
affective phenomena in 39%, dysmnestic aura in 27%,
vertiginous feelings in 20%, auditory illusions in 18%
and olfactory auras in 11%, whereas gustatory auras
were not reported. Auras also occurred independent
of the CPS in 65 patients.
Forty-four patients (46%) reported that they had
tried to stop their seizures in the presence of warn-
ing signs and this action had resulted in success at
least once. Twenty-one patients (22%) regularly tried
to stop their seizures because this effort was often suc-
cessful. None of the patients had previously received
behavioural therapy before to teach them to stop their
seizures.
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Fig. 1: Patients who reported that they can regularly inhibit their seizures have significantly less frequent seizures than the
other patients with MTLE (P < 0.001, Chi-square test).
The 73 patients who reported provoking factors had
3.4 ± 2.6 seizures/month on average, while the re-
maining 22 patients who did not experience provoking
factors suffered from 5.8±7.5 seizures/month on aver-
age, but this difference was not significant (P = 0.88).
Conversely, the 21 patients who reported that they
could frequently inhibit their seizures intentionally
had an average of 1.8± 1.6 seizures/month, a signifi-
cantly lower seizure frequency than those 74 patients
who did not do it regularly (4.6± 4.8 seizures/month
on average, P < 0.001, Mann–Whitney U test). Fig. 1
Table 1: General data and clinical history of patients with or without regular seizure inhibition.
Patients who regularly inhibit their Patients who do not inhibit their P-value
seizures (N = 21) seizures regularly (N = 74)
Age (year)a 36.4 ± 12 38.1 ± 10 0.47
Age at onset (year)a 11.1 ± 8.5 13.7 ± 10 0.29
Duration of epilepsy (year)a 25 ± 14 24.4 ± 11 0.98
Male 10 (48%) 41 (55%) 0.53
Left-sided epileptic focus 12 (57%) 45 (61%) 0.76
Presence of secondarily generalized seizures 9 (43%) 32 (43%) 1.0
Presence of aura 20 (95%) 65 (88%) 0.45
Presence of isolated aura 19 (90%) 46 (62%) 0.014
Presence of prodroma 1 (5%) 9 (12%) 0.45
Report on seizure-provoking factors 17 (81%) 56 (76%) 0.77
a Mean± SD.
Table 2: Aura types in patients with or without regular seizure inhibition.
Patients who regularly inhibit their Patients who do not inhibit their P-value
seizures (N = 21) seizures regularly (N = 74)
Abdominal aura 10 (48%) 44 (59%) 0.33
Dysmnestic aura 6 (29%) 17 (23%) 0.6
Affective aura 11 (52%) 22 (30%) 0.05
Olfactory aura 3 (14%) 6 (8%) 0.41
Auditory aura 6 (29%) 9 (12%) 0.09
Vertigo 8 (38%) 9 (12%) 0.009
demonstrates the difference in these two groups con-
verting the seizure frequency from continuous to
categorical variables. Those 23 patients who could
only occasionally inhibit their seizures had the same
seizure frequency (4.4 ± 3 seizures/month on aver-
age) as those 51 patients who reported that they could
never inhibit their seizures (4.7 ± 5 seizures/month
on average, P = 0.69).
Tables 1 and 2 show the comparison of patients who
could frequently inhibit their seizures with those who
did not do it regularly regarding the clinical history
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and aura types. We found that patients who regularly
inhibited their seizures more often had affective and
vertiginous auras as well as isolated auras.
DISCUSSION
Forty-six percent of our patients with intractable
MTLE reported that they had been able to stop their
seizures intentionally at least once in their life and
22% of patients reported that they were able to in-
hibit their seizures regularly. These findings are in
accordance with a large multicentre study conducted
by Rajna et al.2 which found that 10% of unselected
patients with epilepsy regularly try to stop their
seizures in the presence of warning signs. We found
that patients who regularly experienced successful
intentional seizure inhibition have a lower seizure
frequency than those who do not have such an ex-
perience regularly. Conversely, patients who reported
that they were aware of some factors which provoked
their seizures showed the same seizure frequency as
those who did not report provoking factors.
Rajna and Lona demonstrated that external stimu-
lation can inhibit epileptic seizures6. They found a
strong inhibitory effect of acoustic stimuli on absence
seizures in 16 of 19 patients proved by EEG. The pe-
ripherial sensory stimuli in the frame of vagus nerve
stimulation has become a well-accepted method for
treating intractable epilepsy leading to considerable
improvement of seizure control in 1/3 of the patients7.
If external stimuli can inhibit seizures, it is rea-
sonable to assume that patients with warning pre-
ictal signs can intentionally inhibit their seizures.
Efron reported a patient in whom the seizure could
be inhibited by an olfactory stimulus8, 9. Although
intentional seizure inhibition is regularly used in
some centres3, 10, 11, no controlled studies have
demonstrated that it can significantly reduce seizure
frequency. In a prospective study evaluating the
non-pharmacological non-surgical treatment options
in epilepsy conducted by Wolf and Okujava, only
two patients were included who used intentional
seizure interruption, thus, the therapeutical value of
this treatment could not be assessed3.
The first report on seizure inhibition was related
to olfactory auras8, 9. Moreover, olfactory stimulus is
one of the methods most frequently used for seizure
inhibition10, 11. Conversely, our patients reported that
they could successfully inhibit their seizures during
vertiginous and affective auras. The association be-
tween the olfactory auras and seizure inhibition was
not significant, but it may be related to the small num-
ber of patients with olfactory auras.
The relationship between the regular seizure inhi-
bition experience and seizure frequency can be inter-
preted in two ways. The first hypothesis is that pa-
tients who can more effectively inhibit their seizures
suffer from a milder type of epilepsy and seizures of
milder epilepsy can be inhibited more easily. Thus,
according to this hypothesis, the experience in inten-
tional seizure inhibition has no direct effect on the
seizure frequency. A second hypothesis is that patients
are able to significantly reduce their seizure frequency
by intentional inhibiting their seizures. In our study,
patients who had infrequently experienced intentional
seizure inhibition had the same seizure frequency as
those who had never experienced it, which may sup-
port the second hypothesis.
This is the first study which found an association
between the patient’s experience in intentional seizure
inhibition and seizure frequency. Although all of our
patients had intractable MTLE and HS, a condition
which is typically associated with drug-resistance12,
our results suggest that seizure inhibition might be
beneficial even in this difficult-to-treat patient popu-
lation. This may suggest that intentionally inhibiting
seizures can be recommended not only in treating
of mild forms of epilepsy in which the behaviour
therapeutic approach can be beneficial3 but also in
drug-resistant epilepsy, especially in the presence of
olfactory, vertiginous, or affective auras as an adjunc-
tive therapy parallel to neurosurgical and pharma-
ceutical treatment. Our study is preliminary because
of the retrospective design and the lack of detailed
evaluation of the patient’s method on the seizure inhi-
bition. Thus, our study may facilitate further prospec-
tive, controlled studies in evaluating the therapeutic
value of intentional seizure inhibition in which the
successful method of the seizure inhibition is also
evaluated.
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